Coordination of very low-density lipoprotein triglyceride and apolipoprotein B metabolism in humans: effects of obesity and non-insulin-dependent diabetes mellitus.
To understand the relationship between very low-density lipoprotein (VLDL) triglyceride and VLDL apolipoprotein (apo) B, we studied their metabolisms simultaneously in 53 subjects with a range of obesity and glycemia. Obese subjects had increased production of both VLDL apo B and VLDL triglyceride and more VLDL of normal composition. Compared with nondiabetics, diabetic subjects had decreased clearance of both VLDL apo B and VLDL triglyceride, increased production of VLDL triglyceride but not of VLDL apo B, and more VLDL of abnormal composition. Production of both VLDL apo B and VLDL triglyceride were significantly correlated with plasma insulin concentrations, and rates of clearance of both were inversely correlated with plasma glucose. There was no direct correlation between total plasma free fatty acid concentration and production of either VLDL triglyceride or VLDL apo B, but VLDL triglyceride production was found to account for only a very small proportion of the nonoxidative component of free fatty acid turnover. We suggest that in obese subjects hyperinsulinemia induces overproduction of both VLDL apo B and VLDL triglyceride. In diabetes VLDL is increased in part because of decreased clearance; the altered composition is the result of the increase in VLDL-triglyceride production independent of apo B. The increase in VLDL triglyceride production may be mediated through plasma free fatty acids or glucose, although assessment of the relationship between these precursors and VLDL triglyceride is confounded by the fact that only a small portion of free fatty acids or glucose is converted to VLDL triglyceride.